Research background and hypothesis. Indicators of physical fitness and physical development influence individual performance results.
INTRODUCTION
T he activity of basketball players during play is determined by a big number of factors. Both researchers and practitioners make attempts to identify components of players' preparation that predetermine good result of match. Statistical indicators of the competitions alone are not enough for a deeper insight into the process of elite basketball players' training. T. O. Bompa and G. G. Haff (2009) argue that the quality of technical and tactical actions in game sports is mainly conditioned by physical fitness of players. However, coaches frequently raise the question: which component of training content is the most relevant technical, physical, tactical or psychological preparation?
The research on physical fitness and physical development of the best Lithuanian basketball players has been conducted (Balčiūnas et al., 2009 ). Similar research on young basketball players' adaptation to physical load and its evaluation has also been carried out . Other researchers (Mendes, Janeira, 2001; Sampaio et al., 2004; Reano et al., 2006) investigated the effect of technical actions (throws, passes, rebounds and others) on the achievements during competitive performance. J. Sampaio and M. Janeira (2003) analyzed other factors, i. e. the venue of the match and the stage of competitions. Analyzing statistical indicators of winning and losing teams, the researchers also made attempts to identify defence and tactical actions, which have crucial effect on the result of the match (Tavares, Gomes, 2003; Tsamourtzis et al., 2005) .
Thus, training of a basketball team and results it achieves is an outcome of a multisided pedagogical, psychological, social, technical and tactical process which asks for a deep cognition and analysis. This work aims at getting an insight into the interaction of the aforesaid components: how indicators of physical fitness and physical development influence individual performance results. The aim of the study was to identify correlation between basketball performance indicators and physical development and physical fitness
RESEARCH METHODS
The basketball players (n = 12) of the Lithuanian National Women's Basketball Team were investigated: the mean age ( x ± s) of the players was 25.8 ± 4.1 years and their average training experience totaled 12.8 ± 3.9 years. The performance indicators of this team were analyzed on the basis of data collected during the qualifying round to European Basketball Championship and playing in the 2009 European Women Basketball Championship. The research focused on 14 official games: seven victories and seven losses. The research data was based on official score sheets, which are available from official website of European Women Basketball Championship at www.fibaeurope.com.
The following indicators of competition performance were analysed:
• 2 point field goals (2P FG%);
• 3 point field goals (3P FG%);
• Free throws (FT%);
• Rebounds in offence (Re);
• Assists (As);
• Personal fouls (PF);
• Turnovers (TO);
• Steals (St);
• Blocks (Bl). During competition period the indicators of physical development of female basketball players were measured: height, body mass, arm grip. The research on players' physical fitness focused on: jump height while taking off with both legs and swinging with both hands, take-off duration, single muscular contraction power (SMCP) (Bosco et al., 1983) , anaerobic alactic muscular power (AAMP) (Margaria et al., 1966) . Combined anaerobic alactic power in a 30-s veloergometer test was investigated (Wingate test) (Bar-Or, 1987) . Psychomotor response time (PRT) to light stimulus and 10-s movement frequency (MF) were also measured (Skernevičius et al., 2004) .
Mathematical statistics methods were applied for the analysis of the research data: the mathematical means were calculated ( x ) and their biases (S x ), standard deviation (S), dispersion were evaluated according to variation coefficient (V), dispersion area according to Min and Max values. Pearson's correlation coefficients (r) was applied to identify correlations among the indicators considering that p < 0.05, when r = 0.532. The data were processed using Statistica for Windows software package.
RESEARCH RESULTS
The Lithuanian National Women's Basketball Team won 50% of the matches played in the European Women's Basketball Championship and the qualifying round to European Basketball Championship. Indicators of player's performance are presented in Table 1 . Shooting percentage of 2 point and 3 point field goals was low among separate players and on the average in the team. The evaluation of the dispersion of these two indicators showed the following: V = 21.8% for 2 point shots, whereas dispersion of 3 point field goals totaled V = 82.83%. The research revealed the difference in technical preparedness of the players and in contribution of players in separate positions to the final result of the match. The team demonstrated the average percentage of free throws but its spread around the mean was large, i. e. V = 75.41%. The dispersion area regarding free throws ranged from 100% to 45%.
Large dispersion was observed in the parameters of rebounds. The average indicators were not high and the variation coefficient totaled 60.2%.
The following parameters of competitive performance directly influenced the results of matches. Very large dispersion around the mean was characteristic of passes, mistakes, fouls and blocks.
Evaluating indicators of physical development and physical fitness it can be observed that their spread is considerably lower around the mean compared to that of parameters of competitive performance ( Table 2 ). The average height of the players was 181.9 cm and their dispersion was only V = 4%, body mass totaled 72.1 kg and demonstrated low dispersion as well (V = 10.6%). The average dispersion around the mean was observed in indicators of arm grip, take-off duration and single muscular contraction power. The dispersion of other parameters around the mean was low and did not exceed 10.15%.
We found competitive performance indicators which correlated with physical development and physical fitness parameters (Table 3) . 2 point shooting percentage correlated with arm grip r = 0.610 and anaerobic alactic muscular power r = 0.569. The number of rebounds related to body mass r = 0.556, and to psychomotor response time r = -0.555. The inter-correlation of these indicators was statistically reliable.
It was established that the number of personal fouls negatively correlated with SMCP r = -0.543. More powerful single muscle contraction may result in a smaller number of fouls.
The number of blocks had a strong correlation with height r = 0.698, standing reach, body mass r = 0.755 and psychomotor response time r = -0,776.
DISCUSSION
The correlation of basketball players' physical development and physical fitness indicators have already been established in our earlier research (Paulauskas et al., 2009 b) . Therefore, this study is targeted not only at identification of correlation among physical development, physical fitness and competitive performance indicators but also at search for reasons. Our investigated average indicators of the team (Tables 1 and 2) are objective criteria for preparedness of female basketball players during competitive period. The dispersion of players' preparedness in the sample (the Lithuanian National Team) was also evaluated. It is important to mention that the dispersion of a big number of the investigated indicators is large, whereas indicators of physical fitness are dispersed less. This shows that physical fitness was developed applying physical loads of the same volume and that selection to the team was conducted according to the objective criteria. The large dispersion of competitive performance indicators is conditioned by a big number of factors: opponent's activity, psychological condition, tactical preparedness, physical fitness, etc. This research is mainly targeted at identification of correlations among physical development, functional capacity and competitive performance. The percentage of shooting is a complex coordination action, which has a considerable effect on the final result of the match. It was established that the percentage of 2 point field goals shooting correlated with body mass. As it is widely known, the majority of 2 point field goals are scored from the three seconds zone, where physical contact with opponent occurs; therefore, players of bigger body mass and muscle mass in particular achieve better results. One more indicator, which links (r = 0.543) with the shooting percentage of 2 point field goals is take-off duration. The majority of basketball players make a jump shot. Therefore we assume that this important functional indicator may condition an advantage over an opponent, and, thus, result in a better shooting percentage.
It was established that the shooting percentage of 3-point field goals is not related to indicators of physical fitness and physical development. Differently from 2-point field goals, female basketball players take 3 points not at a jump but standing, therefore take-off is not relevant in this situation. This complicated technical action is affected by other factors. Free throws do not correlate with the researched indicators of physical fitness. It is assumed that psychological condition and ball throwing technique have bigger effect on these elements of competitive activity (Vaughn et al., 1994) .
The correlation of body mass with rebounds (r = 0.572) (Figure 1 ) may be explained by the fact that a player in a better position may rebound the ball. Therefore, bigger body mass may positively effect the fight for a better position close to the basket. Particular attention should be paid to the correlation between psychomotor response time and the number of rebounds (r = -0.555). This proves that to make a fast movement towards a bound ball, psychomotor response time is of utmost importance. In fact, the reliability of this correlation is not very strong; therefore we assume that other factors (location of a player, techniques) are very important to this competitive element (Sampaio, Janeira, 2003) . The correlations were identified between the number of rebounds and anaerobic alactic muscular power. It can be concluded that power of short-tem muscle work, which enables to lift the body mass into a certain height as well as to change the direction of movement, to perform repeated high-amplitude movements, play an important role.
It should be pointed out that no reliable correlation was observed among the number of rebounds, jump height and take-off duration. We think that this is a specific feature of women's basketball, where the taken position -blocking technique and standing reach play -are of considerable importance. The number of rebounds did not correlate with the height of players, which showed that the height is not a decisive factor fighting for rebounds.
It has been established that the number of successful passes does not correlate with physical development and fitness indicators and that it is a result of fast tactical thinking.
The analysis of correlation links revealed that the correlation of the number of personal fouls, muscle contraction speed and single muscular contraction power exists (Figure 2 ). A conclusion can be drawn that a player with higher SMCP (single muscle contraction power) will manage to more successfully defend avoiding personal fouls. This action requiring lower technical and tactical preparedness, i. e. fast moving without a ball, reflects its direct link to fast muscle functional parameters (Pim, 1986) . No correlation was established between the number of turnovers, steals and physical fitness parameters investigated previously. This depends on technical and tactical preparedness (Lidor, Arnon, 2000) .
The number of blocks shows a large dispersion around the mean. The correlative analysis revealed that this technically simple action had a strong link with height, hand reach, body mass, muscle mass and psychomotor response time (Figure 3 ). This proves that the hand movement is more exact when psychomotor response time is shorter.
It is thought that height is one of the major factors playing basketball (Wissel, 2004) . However, our research showed that the height of female basketball players did not correlate with other competitive performance indicators (except blocks). This means that higher players need good physical fitness to perform individual game actions.
Frequently a lot of attention is paid to power development during training sessions. It has been established that static power does not relate to competitive performance indicators.
The research revealed that jump height, function of central nerve system liability expressed through movement frequency for 10 s, agility, 30-s veloergometer tests at maximum power did not correlate. 
CONCLUSIONS AND PERSPECTIVES
1. The correlation of the number of blocks with height, body mass, standing reach and psychomotor response was established. This indicator of competitive performance is technically simple and its efficiency is determined by good physical development and fast psychomotor reaction.
2. The correlation of shooting percentage of different throws with physical fitness is different. The shooting percentage of 2-point field goals correlates with muscle mass, body mass and takeoff duration. This allows for conclusions that a certain number of shots are performed after the physical contact with an opponent and jumping faster during the moment of throw. No correlation has been established between 3-point field goals, free throws and physical fitness indicators. This means that shooting percentage is influenced by other factors.
3. It has been established that the number of rebounds depends not on the height of a player but correlates with body mass and functional muscular features: speed and power of muscle contraction. Psychomotor response time is of utmost importance to the number of rebounds in offence.
4. Steals, turnovers and passes, as complex technical and tactical actions, do not correlate with the researched physical fitness indicators.
5. It can be concluded that a player with bigger SMCP will be able to more successfully defend, to take better position in defence and to avoid personal fouls because the correlation is established among the aforesaid indications.
